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Three major tasks under NIDIS  

(Public Law  109-430, 2006)

“Enable the Nation to move from a reactive to a more proactive 
approach to managing drought risks and impacts”
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(I)   Provide effective drought early warning systems 
(a) collect and integrate key indicators of drought severity and impacts;  and 
(b) produce timely information that reflect local, regional, and State differences;

(II) Coordinate and integrate as practicable, Federal 
research and monitoring in support of a drought early 
warning system

(III)  Build upon existing forecasting and assessment 
programs and partnerships
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The development and delivery of a forecast,  
projection…. AND …….. 

What is an early warning information system? 

The systematic collection and analysis of relevant 
information about and coming from areas of impending risk 
that:

(a) Inform the development of strategic responses to 
anticipate risks and opportunities and their evolution; 
and

(b) Communicate options to critical actors for the purposes 
of decision-making and response

An “investment” not an “expenditure”



• Support cross-regional 
efforts to assess 
predictability, user needs

• Test drought-focused 
decision support tools

• Identify socio-
economic effects 
of drought, data 
and info needs of 
resource 
managers and 
policy/decision 
makers

• Transition and communicate 
drought information products 
for operations and response

Drought 
Preparedness 
planning 
• State-level 

partnerships
• Federal 

agencies

NIDIS Research and Applications:

NDMC



Public Awareness
And Education

Engaging 
Preparedness
Communities

Integrated
Monitoring and

Forecasting

Interdisciplinary
Needs Assess., 

Research,
Applications

U.S.
Drought Portal

NIDIS 
Implementation
Over 50 Federal, state, 

tribal and private 
sector representatives 

nationally

Regional Integrated Sciences 
and Assessments

Regional Climate Centers
NCAR

NCDC
NDMC-NOAA,USGS, USDA, 

USBoR

State Climatologists, NWS-
CSD

USDA Extension

NDMC
State and Tribal Offices, 

RISAs
US BoR, USACE, Counties

NRCS, USGS
River Forecast Center, BoR
Climate Prediction Center

USDANIDIS Technical 
Working 
Groups

Regional Drought 
Early 

Warning Systems 
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Network coordination, Integrated Information (monitoring, forecasting, risk 
assessment), Drought risk management (capacity, communication

(e.g. outlook forums) and planning)

Governance Attributes: Agility, Alignment, Adaptability

Regional 
Scale



Regional Drought Early Warning Systems 
(DEWS)

Working with communities and existing 
networks to build capacity for better 
decision making for drought planning and 
mitigation.

• Drought assessments
• Climate outlook forums
• Education and outreach webinars – risk 

management
• Engaging the preparedness community
• Builds capacity to utilize existing products

Regional	
Drought	Early	

Warning	
System

Monitoring/	
Forecasts

Research	&
Applications

Education/	
Communication

US	Drought	
Portal

Engaging	
Preparedness	

Comm.
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A complete explanation of these droughts must invoke not just the 
ocean forcing but also the particular sequence of internal 

atmospheric variability - weather - during the event 

The weather-climate continuum 

The percent of the U.S. experiencing moderate to severe
drought suddenly increased and remained at elevated levels during the first 
decade of the 21st Century

Even a perfect sea surface temperature prediction would “likely” capture much 
less than half the total variance in annual precipitation over North America

54%

28%



EDDI shows strong early warning potential-2012
Evaporative Demand Drought Index

2-week EDDI																			US	Drought	Monitor

May	1

drought developing in entire region D0, D1 in IL, IN, TN;
no drought in MO, AR, OK, NE

June	5

flash drought in MO, AR, KS, IL drought expands; does not deepen

July	3

persistent intense drought D3 edges into region

August	7

intense drought persists;
note little drought in western US

new D4 and expanded D3 over much of region; 
drought in NY, PA, and VA, 2 months after EDDI
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• Due to land-atmosphere feedbacks, evaporative demand (E0) reflects 
surface moisture conditions, often before ET does,
o responds positively to both flash droughts and sustained droughts.
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“Climate Extreme Drought To Extreme Flood: 
Weather Whiplash Hits The Midwest”

Weather Underground Climate Guest Contributor Apr 19, 2013

NIDIS Reauthorization P.L. 113-086,  2014 
“include research relating to the role of extreme weather 
events and climate variability in drought”

2010-12:  First time U.S. corn yield fell 
three years in a row since 1928-30 (USDA)
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Drought Forum

February 2016

13



NOAA’s Sectoral Applications and Research Program (SARP) and Regional 
Integrated Sciences and Assessments (RISA), administer NIDIS-supported 
grants under the CWD initiative, in partnership with extramural communities.
Examples 

• Remote sensing tools to help mitigate crop losses and other drought-
related damages using the Evaporative Stress Index (ESI) dataset and 
Geostationary Operational Environmental Satellite (GOES) thermal 
infrared imagery

• A customizable data app to cull climate, water, and water supply forecasts 
from disparate sources in the Klamath Basin working with fisherman and 
farmers

• A water deficit index to monitor drought conditions in Florida and Georgia, 
including impacts on subsurface environments

• Quantifying the role and improving forecasts of atmospheric rivers 
(atmospheric rivers move water vapor out of the tropics to other areas 
and result in high impact rainfall events) in ending or ameliorating 
drought severity and duration in the U.S. West



Hon. L. Smith, TX) 

NIDIS 2012
S.3584
HR 6849

NCA Adaptation

WGA



92% 86% 85%82% 78%

NIDIS Evaluation Survey Example



The NIDIS Touch

• Developing an Information Pedigree-Relevant, 
authoritative, accessible, compatible/usable

•No substitute for monitoring and understanding local climates
•Place multiple indicators within a consistent triggering framework-
(e.g. climate and vegetation mapping) before critical thresholds

• Overcoming impediments to information flow 
•Existing barriers to cross-agency collaboration to be addressed or 
least be made explicit 
•Innovations and new information to be introduced and tested, and
•The benefits of participation in design, implementation and 
maintenance to be clarified

Mature prototypes become the regional early warning system and are 

more likely to be transferable 



Redesigned US Drought Portal 
drought.gov
Launched April 6, 2016
What the redesign brings:
• Improved navigation: Landing page for 

data, maps, tools and other products
• Grid format: easier access to particular 

kinds of data, products and tools



NIDIS Drought Risk Management and Research Center 
(est. 2015) (NOAA, USDA/OCE) 
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PL109-430
$$

Reauth
Hearing

Shift 18-24 mths to the right-
delay in funding 



• The number of states, communities, and institutions with 
improved capacity to inform risk management and reduce 
exposure to climatic risks (compared to previous droughts)

• The number of staff in or working with those institutions trained 
to develop and communicate local drought information and 
help reduce impacts

• The number of research-based projects that conduct and 
update drought impacts and user needs assessments in 
drought-sensitive parts of the US and communicate the results 
to the public

Are we better off ? 
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Drought-Resilience Goals

Goal 1: Data Collection and Integration –
key platforms, Modeling and Prediction

Goal 2: Communicating Drought Risk to 
Critical Infrastructure 

Goal 3: Drought Planning and Capacity 
Building 

Goal 4: Coordination of Federal Drought 
Activity

Goal 5: Market-Based Approaches for 
Infrastructure and Efficiency 

Goal 6: Innovative Water Use, Efficiency, 
and Technology

Goal 1: Data Collection and Integration 
–key data platforms, modeling and  
prediction

Goal 2: Communicating Drought Risk to 
Critical Infrastructure 

Goal 3: Drought Planning and Capacity 
Building 

Goal 4: Coordination of Federal 
Drought Activity

Goal 5: Market-Based Approaches for 
Infrastructure and Efficiency 

Goal 6: Innovative Water Use, 
Efficiency, and Technology



Challenge:
Multi-year droughts are, at present, not 
addressed by any forecast system-
clearly a gap in our capabilities
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Next Generation Earth System Prediction 
Improving Subseasonal to seasonal  forecasts

days  0                                100                101 102 103

104
7d         16d        30d                                          1yr                                                       
30yr

weather                                                                 seasonal                                           decadal

operational products                                                                              strategic decision support

S2S

From initial to boundary conditions Goal: Address gaps 
operational prediction capabilities at sub-seasonal to seasonal 
(S2S) timescales 



Challenge:  
Sustaining regional networks across research,  
observations, services and decisionmaking

Science-informed Preparedness 
& Adaptation
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• Develop and coordinate partnerships: 
networks of practitioners public-private: 
map decision-making arrangements

• Advance earth system observations and 
prediction capabilities

• Construct risk profiles:  the role of rates of 
change in trends,  frequency, and magnitude  of 
extremes at different scales

• Capacity and Coordination: Integrate 
Research, Observations, and Assessments into 
early warning information on critical transitions 
and capacity for response

• Overcoming impediments
- Do this for a long time

From Risk to Resilience: NIDIS as a prototype Integrated 
Information System



Thank you



Memorandum of Understanding 
Between the Western Governors' Association 

and the National Oceanic and Atmospheric Administration

Collaboration on Drought, Flooding, and Wildfire Preparedness: 
Sharing Information and Building Resilience in Planning for Extreme Events

June 9, 2014
Colorado Springs, Colorado



•National Center for Atmospheric 
Research (NCAR)
•National Drought Mitigation 
Center (NDMC)
•USDA: Natural Resources 
Conservation Service
•USFS: Region 2
•USBR: Eastern Colorado Area 
Office, Great Plains Region, 
Office of Policy and Programs, 
Research and Development
•USGS: Colorado Water Science 
Center, Central Region, Grand 
Canyon Monitoring and 
Research Center
•NOAA: Earth System Research 
Laboratory, National Centers for 
Environmental Prediction, 
National Climatic Data Center, 
National Weather Service

Example: Colorado Basin Early Warning 
System  research and stakeholder network

•Colorado Division of Water 
Resources (CDWR)
•Colorado State Climatologist
•Colorado River Water 
Conservation District (CRWCD)
•Colorado Water Conservation 
Board (CWCB)
•CU – Western Water 
Assessment, CIRES, and 
CADSWES
•Denver Water Board
•Northern Colorado Water 
Conservancy District (NCWCD)
•Wyoming State Engineer
•Wyoming State Climatologist
•Utah State Climatologist
•Western Regional Climate 
Center


